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Abstract of JP2000256397 

PROBLEM TO BE SOLVED: To obtain a new 
cyclic tetrapeptide derivative having promoting 
action on the MHC Class-I molecule expression 
in a self-tissue ceil and useful as an anticancer 
agent, or the like. SOLUTION: The objective 
compound is expressed by formulas l-IV (R1 1 , 
R12, R21 and R22 are each H, a non-aromatic 
cycloalkyl, a 1-6C straight-chain alkyl, a 3-6C 
branched alkyl, or the like; R1 to R3 are each a 

1-5C straight-chain alkylene which may have a 1- ° ^ 

6C branched chain on the chain and the 
branched chain forms a condensed ring structure 
on the alkylene chain; at least one of R1 1 , R12, 
R21 and R22 of formula IV is cyclohexylmethyl), 
e.g. cyclo (-L-Asu(NHOH)-AccS-L-Phe-D-Pro-). 

The compounds of formulas I to IV are producible B *^¥"«r\* * * 

e.g. by converting a chain tetrapeptide 
intermediate into a cyclic tetrapeptide and finally 
inducing the side-chain carboxyl group of an 
&alpha -amino acid represents by formula V into 

hydroxamic acid structure. <04 ^V^S/V^^j, 
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-Hb*geSeSl-*5t5i-5^^MHC class-I^ 

[0003] LfrLtttfb* fcsaojBSBgafesv^ins 

te7^/W*$Skiiffifl&»£i3^-Cf4, rOMHC class-I^ 
<03e3ias©TL-C*>»K 8UE^aE^lcJ:5#K!««Sr 

last, jS{bBteo#g-tt^ fcte^/i^ssjfecDg 
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aH48)fW£BWi Lfcflffcfcfc^T, ffiTLfcMHC clas 

*Ci&^«1-S*S*as«£S*VC*5*K Vttli. Tf 

-vlcfc^T, fiTUTV>5MHC class-I#-?-©3SS&M 
HC class-iaef-(0»AI^ i 9 fcfct-^S r t "C, -ft 

(Tanaka, K. , Isselbacher, K. J. , Khoury, G., a 
nd Jay, G. Science 228, 26-30, 1985; Tanaka, K. , G 
orelik, E. , Watanabe, M. , Hozumi, N. , and Jay, G. 
Mol.Cell. Biol. 8, 1857-1861, 1988$£&fla) . 
[0004] tZ ?>X. MHC class-I#* 

{Eii-fSClirt?, MHC class-l^cD&SiMEilStl 

LT^5fc%;l?>;h,5 *>©£>-<>£, o^?- 

#5fil*£Stt7 3; / &lcSA/fc'r-MK& t 9 , 
-/Hgcttifi© y i^SSl*, ^»»ftT*^yWli©ftBf 

10 0 0 5] t ;* h vor-fcfvWfcKtfeffl-* 
T-fcfvWktt, ^n^n-vf-vtHiSixSfe^JStt 

[0 0 0 6] fc* h^frtf7- ^Of^fflASTtii-f'J. 



iJa^^f-VA (trichostatin A) 2 l£^1" h 9 4? 
S-i/V' (trapoxin) SUfrSrfflVfcWJtJC J: 0 

«is£iiTv>s. max. :m&PMMMtfcKfc*v*i 
tft+mttmmmzft-ttiK ^mtfjttmmmxbz. 

^T*^ Kfk-g-feCDK-trap^fflVfcT 7 4 =-r -f — * 9 A 

a-y h£S!R«j>WW-!W8£*J!&fc1-*r. b<n*1jtt 
mt&s-x-bx^z. 

[o oo 7] ±»i-5t*3t), hvf'r-fcf^— 

class-I$H-£mK:*t LT fcffiii^ffl «r^1-T5JSBtt#*> 

$*lTVfcV\, lot, g Sifi»asar©MHC class-I 
&*¥OLX.m- SffiiIfWl!t:*1-tJ* F>r7tf7- 

t LT**H»!WB::4IWli*jj*1-©"e» MHC class-I 

*Lfc«*«**iaWP«t*i-, ff«4MHC class-I^ 
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Jfctffi 3 tt. ^tv^^StLT, fLhK:ftftfti~6©a 
fftgtfc* b-C t J: v >«fiKf&ft 1 ~ 5 roE«r;w* 
g*ricU *fci»Bll«rvi'*uvS±©5raftM;ttr 
A*uvft±fc«a«ftft*»ftLTt>J:v\ {1U - 
d"') lessor ft, r„, r, 2 , r 21 xt*r 22 ©'> 

*©Iii^ttK*F^Jxa&£;fr3!)fi£#i: LT^-fat 
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g, Xtt###£ft#7/w*/i'g;tt/L<ttB&g£*r-f 
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>K*Ag, #ftft3~6©#«!©7/u*Ag,!: LTtt, 
^fvug, *?vug, 7*otfAg, T/'fywg, -<v?vv 
^WWg, VT'ntVi'g, -fVy^Ag, tert 
-T'fvWg. sec-'<>'f-/WS, tert-^fvwg, 

?Ar--?u KVug, 1, fyu^o fcT/igftfr 

^ifa a. ^3r#»5«^T/^/wstuT 

li, f^n^ntf/Wg, i^n^fvwg, i^n^yf- 
/ig, •^^a^^i'/wS^irJIIifscir^ti. fift 
g&*-f 5 r i: t *>6*»««»«*i- «M*Jk 1 ~ 6 © 
E«*fcl4^tt©T/u*/wStUTtt, ^v^/wg, 4- 

* h^s^vs^ug, 3-H"v KPA**7Ug. (N-* h 
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T^wySSrS-t-. ^mfti~6©»ttfii 
LTI±, ai^/uS, /pf;H, ^^/uS> 

ftftttttETA'* u v«±(cft«-IMRft«r«ft LTti 
v>. r©«t 5 ttft*JH«5tt*fti-«TA'*n^»i: L 
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4,5-t!);^i/y > 3,4-f y yv=.uy, 4, 
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K»W#I4, -ItfttilWS 4 oor 5 ; Mitt 
LT> Wtfi-Sftfty h7^y^KRiitt:*S!fit, ft 

5t©-Cfc2>. EP*>, ft©-»5*; (II) : 
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tna-7*/8t*ottOt*5. MIC. 
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«*L feSVMl, -»5S (II) RV 

(IV) -e^$*i3t>£>fc. D-*lc»KU 8S2S&L 
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7 r ><0 3 - W V K y 9vwggg©!S$r±ffii -f * 

V, y/wnxCi/y, ^^n^«>/UT7 = V, fit/** 
WHIM XSrW-fSglKT 5 / *A'#>'*#*rf 

a. 

[0033] *3g^<D-«3:s: (D (oa^T-h?^ 
KSIW^tt. -«5S ( I ) cogMfcr h 9^7*9 KB* 

it 5 a ww* a**-*- a a -r $ y k 

(V) roT5/K<OS«ll, ( I ') OS^xh 

5. -«5£(ii)~ (v) <ar$/«o4#Egic 
Hurt, -«S;(iv)«jii*ta-T5/KlfeutK-«sc 

(II)Oa-TSyK«rD-fl:|CS«U »9 <0 2SCO a 

5 <fc 5 & J: 9 8* U\ 

[0 0 3 4] Sfc, *3g^o-««; (I") cSDtrF 
KWMfrtt, -*« (I) <omVt?h7><7?- 

mmmzam-m: am ic^-t-a-rs/at 

a ^*££tf8ittfl|jt a T 5 / KIC^M Lit t> 

<o-c*>5„ ftot. -«S;(ii)~(iv)roT5ygftos« 
tt> -«W (I) W£tt9 h 9^7'9- K^Sttlcfc^T 

»*L^-«s:ai)«JT5/K©a«tt, 

(I") OS«r h9^^K^»(*:|c*JV^fc, nwt 

[0 0 3 5] *»^<7?-««; (I'") tf>»#9 
h 9^7*9 Kgmtm. -«« (I) ©I^Th?^/ 
*KIWM*tt:*H*6-** (II) ic^-ta-r^ygtlr 

t<0(cffiS-t*. &o-t. (I) ©Mr 



7*f- K«*#fc:fevvc, »*U>-iR^aiI)OT5y 
S6<0S«?tt, -jftSt ( I' ' ) <08tt9 h 9^7*9- KSS* 

jR5£ (I) ©£tt9h9-t7*9KRi!l<m, ±341"* i: 

*jy, -j»^;(ii)~(v)i^-r4«(oo-T5/KiSrtb 
Burnt L-r, ^t*^ m<om& • mtoxmzt. o» 

[0036] (Sig^fe) *%Wg>att9 h 9^7*^ K 
-fi.-j»^(II)~(V)l^1-4a<O a -T5 

(v) i^-f o-75y»rofi(i*^*v;wS 
9 h 9^7*9 K1»W*HU Sttt-tZ&VtT-Yy^?? 

ct*-e#6*», ^tok^-ch, -«st (iv) 

tv5«^a-r 5 yKSrC^lc. -)KS:(v)-CS$ix2> 

[003 7] (XSD mVt<o^ hi), RWrYy^ 

*-f. afflo^7^K-&J£i£K&v\ — JH^COlD&tF 
-«*<iv)©r5y««rlS*U HJc-jB;S:(ll)«7)TS 

*^7 i /WbLT«aty!:-/ia:^ (v) orsy««rtt* 

[0038] coissKjsvvt, mnrs./st<o 

7 5 /{*aS{CliBoc-S (tert-y 

*^^#>>/WS^S(Dfc*lC«tert-7*f>'V3:^^/W^ 
fflv\ DCC/H0BtjSteJ:O»^f6. Z-SliftK^ 

^, 7y-7SyiLTfit*£fflV>TSt»3^vv*|c 

K»t'>y *'7'-'W*9A5:fflV>.5777->a7 D7 h:/7 
7^-lc«to-CfS8H-So 

[0 0 3 9] (IS2) W^tf^lfeteisatt^^ 

hy 7/v^nRK?rfflVNT, _tf2£#SSMfcr h 7^7* 
f- KOBoc-g&U t tert-7*?vV:£*'7VWrofi** (|ft« 
S) Srtfp. Rf&«d»?> h y 7/u*nRg?Sr 

^-x/w&ut5»3i-7-ywr@{bL, 
1-5. (VIII) -C^Sii-S^^ Kffiffl^ Sftro 

l/10aSrDMFlcS«L0. lmM<D«S(C*5<t 5 icS^i" 

7*n f/Ui^/WT 5 V&UHATU (0- (7-Azabenzotriaz 
ol— 1— yl)— 1, 1, 3, 3— tetramethyluronium hexafl 



uorophosphate) Srillx, ^fcX-Wftmrnft-tZ, 31 f 
8c§\ S!l8EroDMFSfflElC % -jR* (VIII) V^tiS^ 
7* Kffiffl^fcftoi/ioSt >M V7v KVHrvwr 5 
V&tfHATUfcilAoU gfiT-30#W«#-f5. fltEroft 
«MSrmoHlt9SLaKfcE(frM¥5. Etflfcm RfS 
£lttfe («8^^K) SrSR^^fl-ttmL., ->y 

[0040] (Ig3) fflD&t KDdr-^^K«it<D«A 
iSeS^T'f - KOflJfll'O'^/Wa^f /Wtt, y 9 J - 

«r@£Lfc&, g£«£$U #A-#>S£i: LT»^&- 

[0041] ffieojftfita&j: t)^e>ti-fc«a^*/v*f>- 

Tt Kn* vvvr 5 h y ^f/VT 5 >\ tK.^ 

±9, ft*£j«tt«>afttt*tffS. r©6£|&*£/> 
*/-/MC«8WU HPLCT"fe$#&ffl;t7 7i>.£ffl 

ivcmau wfcm.mcs.<o-m& (i) -e^nse 

[004 2] *»Mfl5-jRSC (I') , (I"). 

±341-5 is licipcr, «^<ofh?^f-Ko 

5^7*^ K& U $ e>»c«MH*/Ps}?#^/uaSrXS3fc 

[0043] ±E©-a-fi£i*icspx.. ±%ut$m*. mm 
.fc 9 6«*fr 5 #3S9irosttfi7 h?**/ 

[0044] #3893<OMHC class- I&^SSffiiiftltt, 
-kTS&IK LfcfflO«*4SlC t Kndf-y-A^Wig (t Kc* 
i/T 5 y 2MHtfs/Ht3g) SrJf ofttr h 7^7^ KR 

****rawiaii-a 9. vm.mK.fri-t» 

9, ffitLfc^SffiiifilttSr^-rSo -ttf)MHC class- lft 

ass-i^^^ic^a-rs. ^sa®^i±TiBaiaoB84-r 



it, jEtta*sttic*OT-sHflui!*, 

*L*»b?*«#«)««*'><e<, tHKHUkbWtr& 

BMBSfclH- h 7^7"^ K*flMt1*6 - tl^<t 

9, ^h^a-AP-450l?oft»»lS»c < J:5r ; ? : / : ?«r 

[004 5] #3e^cOE3&!Sfifc«5li. BdiEOMHC class 
-I#*3&5MIiIfftB£fiJffl UTf68e»*Sr^fi£^5 1 

rofflSf±, ^offeisifBW, io;©e«, «-^»a#cott 

«4-»«5#*5figAB^-Cifo5^ 1 B 3* 9 coffin 
0. 1~5 Omg/k gWjGH, #*L<li. 0. 5~ 

K«fc^S»CiHJflSii6«^*ln*.T. S-S-SK 

^^K*/W*Wiif<oa4K#«|$n5«4 
[0 0 4 6] 

ffinfc^S»14, BP*>, MHC class -I^5IS(Sii^ 

[004 7] Aib:2-T 5 J << ViSSf, Asu(NHOH) :2-T 5 
y-8-t K*^^^~K, Acc5:l-7 5 / W 

u^9V-\-U)Vif^y^ Acc6: 1-7 S. J */9 n-Mr 
fy-l-*/U#^, Acc7: v'i?n^7 P ^V-l- 
TJ/M^g?. Acc8: l-r^/v'i'Dt^^y-l-A/V* 
>K X lAin:l-T5 y^^V-l-^/U^Vgf, 2Ain: 2- 
757^ V^^-2-*yv-*VgJ, Pip: \£<<zx ]) ch 
a: T 5 y o ^i/>V7=7^y 

[0 0 4 8] (&%m 1 ) CHAP-15; cyclo ( -L-Asu 
(NHOH)-Aib-L-Phe-D-Pro- )<D-&tfL 
1M\ Z-L-Phe-D-Pro-OtBu 

Z-L-Phe-OH ( 2.25 g, 7.5 mmol ), H-D-Pro-OtBu ( 0. 
862 g, 5. 0 mmol ) SrDMF ( 10 mL ) Icjgft? U, *?&T 
HOBt H 2 0 ( 766 mg, 5. 0 mmol ), BOP ( 3. 3 g, 7. 5 nrao 
1 ), h y xf/1,7 5 y ( 1. 75 mL, 12. 5 mmol ) Srftl 

2^ra^#Lfc 0 &$M*wmvk. mm^Mzm 

#U 10% 4%NaHC0 3 *3j;u:gaft^;&K-Clg 
ftgfeif Lfc, «i*MgS0 4 -ClfcjK^, «|R. »ttfeSr7 7 
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r >at/y*y;^n-7h/?7^- (CHCl 3 /Me0H= 
99 / l)-Ctt»U £fB{t#&1.403g ( 62% )*«*#«* 
Kb LTHfc, 

Rf= 0. 83 ( CHC13 / MeOH= 9/1) 
[0049] TM2 H-L-Phe-D-Pro-OtBu 
Z-L-Phe-D-Pro-OtBu (1.403 g, 3.1 nmol )&Pd-C£ffl 

jC£f7V\ Pd-C£«i§LS«£»l8&, 4%NaHC0 3 -C* 
ftLRK^/WlCjftULfco ttffl«fcNa 2 C0 3 *?&««, 
ML «Efk^*0.853 g, ( 86% )4r»fc. 
Rf= 0. 50 ( CHC1 3 / Me0H= 9/1) 

[00 50] XS3 Z-Aib-L-Phe-D-Pro-0tBu 
H-L-Phe-D-Pro-OtBu ( 0.853 g, 2.68 mmol ) £Z-Aib-0 
H ( 954 mg, 4.02 nmol ) £±J2Xgl<0#ffilCipi:|frg' 

- ( CHCI3 / Me0H= 99 / 1)T»«U «E{fr&»1.23 
g ( 85% ) 

Rf= 0. 75 ( CHCI3 / Me0H= 9/1) 

[00 5 1] Xm H- A i b-L-Phe-D-Pro-0t Bu 
Z-Aib-L-Phe-D-Pro-OtBu ( 1. 23 g, 2. 28 nmol ) £Pd- 

MEJS«rtTV\ Pd^*»«LI»*:«8flL 4%NaHC0 3 

«EflS-&»0.726 g, 1.80 nmol ( 79% )£ 

Rf= 0. 50 ( CHC1 3 / Me0H= 9/1) 

[0 0 5 2] XS5 Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro 
-OtBu 

H-Aib-L-Phe-D-Pro-OtBu ( 0.726 g, 1.80 mmol )tBoc 
-L-Asu(0Bzl)-0H (1.02 g, 2.70 mmol ) £_LEXgl<D 

wh?y7 4- ( CHC1 3 / Me0H= 49 / DTfft&U 
«Ef fr&*993 mg (72%) *%lt 0 
Rf= 0. 71 ( CHC1 3 / Me0H= 9 / 1 ) 

[0 0 53] XS6 H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0 
H.TFA 

Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-OtBu ( 993 mg, 1.3 
0 mmol ) \ZhV 7;v*u$m (3 mL) SttK^TT** 

fflai-x/u <l:5)T?HflSU SSft*Lfc 0 *Eft:£4» 
737mg, (78%) &&1t 0 

HPLC: Rt=8.66 min (column: Wako pak C4, 4.6x150 m 
m f 30-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30min, flow rate 1.0 mL / m 
in ) 

[00 54] XS7 cyclo (-L-Asu(OBzl)-Aib-L-Phe-D 
-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H TFA ( 30 mg, 0.04 
2 mmol )£DMF ( 400mL) WSttf$it\ 0.1 mM^»S(C 



4SJ:5Rfitfc. DMFS«|ri0%DIEA/DMF (0.3 mL, 
0.17 mmol )*3<fctfHATU (25 mg, 0.066 mmol ) 

^KWlll**, 10%*:rVlk 4%NaHC0 3 :fc£tfffi?q 
*»*-CW*ft*Lfc. Si7KMgS04 -CftJHL ft«L 
^77i/^^!J*Wo , 7h^77^- ( CHC 
1 3 /MeOH=99 / DtSRL, «Eft^»151 mg (61%) 

Rf=0. 78 ( CHC1 3 / HeOH=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 
30-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 mL / 
min ) 

[0 0 5 5] 1MB cyclo (-L-Asu-Aib-L-Phe-D-Pro- 
) 

cyclo ( -L-Asu(0Bzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 
0.256 mmol )£^*/-/P5 mLfcSWS*, Pd-C£ffl^ 
TSH^TcicilJ^^^/v^^^/uSi^Ufco 5^P 
■»S«TV\ Pd^fc*SL**/-^***8U *E 
ffr&«>124 mg(97%) £^fc 0 

HPLC: Rt=6.32 min (column: Wako pak C4, 4.6x150 m 
m, 30-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30min, flow rate 1.0 mL / m 
in ) 

[0 0 5 6] Xg9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D 
-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0.248 
mmol ) £DMF (3 mL) te»*L*»T, t Kn^r^T 
^ >&W& ( 86 mg, 1. 24 mrool ), HOBt H 2 0 ( 57 m 
g, 0.372 mmol ), BOP (165 mg, 0.372 mmol JSrflPx., 

h \) 3L?-/VT 5 y ( 0. 24 mL, 1. 74 mmol ) L 
ft Q 2ttHHt#tt« EfcttfcWBUnLfcLfcOfc, LH-2 
0 (2x85cm)#7^ (JgffifSDMF) [Z i 9 fftg Ut c 
t£M\Z£*>m&<t&®95 mg (74%) Srfcfc. 
HPLC: Rt=16. 32 min (column: Wako pak C18, 4.6x150 
mm, 10-100% linear gradient CH 3 CN / 0. 1%TF A 
over 3 Om i n, .flow rate 1.0 

mL /min ) 
FAB-MS: m/z=516 ( M+H )+ 

[0 0 5 7] mmmi) CHAP -54; c 
yclo ( - L-Asu (NHOH) -Acc5 
-L-Phe-D-Pro- ) O^±|SCHAP-15C0 

HPLC: Rt-17.04 min ( column: MS GEL C18, 4.6x150 m 
m, 0-100%linear gradient CH 3 CN/0. 1%TFA over 30mi 
n, . flow rate 1. 0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 

[005 8] mMW 2 ) CHAP -55; cyclo ( -L-As 
u (NHOH) -Acc6-L-Phe-D-Pro- ) C0^±ECHAP-15O^ 
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HPLC: Rt=18.25 min ( column: US GEL C18, 4.6x150 m 
m, 0-100%linear gradient CH 3 CN/0. 1%TFA over 30mi 
n f . flow rate 1. 0 mL / min ) 
FAB-MS: m/z=556 ( M+H ) + 

[00 5 9] 3 ) CHAP -71 ; cyclo ( -L-As 

u(NH0H)-Acc7-L-Phe-D-Pro- ) C0^±I2CHAP-15C0^ 

HPLC: Rt=19.24 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=570 ( M+H )+ 
[00 60] ( jgffiffl 4 ) CHAP -76; cyclo ( -L-As 

u(NH0H)-Acc8-L-Phe-D-Pro- ) CD£-j£±f£CHAP-15CD£ 

HPLC: Rt=18. 72 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=584 ( M+H )+ 
[00 6 1] mMW5) CHAP -81; cyclo ( -L-As 

u(NH0H)-2Ain-L-Phe-D-Pro- ) 0-g^±iECHAP-15<£>£* 

HPLC: Rt=18.20 min ( column: Wako pak C18, 4.6x150 
mm; 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=590 ( M+H )+ 
[00 6 2] 6 ) CHAP -82; cyclo ( -L-As 

u (NH0H) -lAin (f ) -L-Phe-D-Pro- ) <D$j& 

±.ft(MP-\5<D&f$ t m\Z.mt&f& Ltz 0 (lAin(f)HU % 

lfc«7 01Ain(s)tBI«(C, 2-r^/-fy^/^y 

WK, HPLC-c#j#H5g<, &%\*m<®MZti*h<r> 

HPLC: Rt=16. 26 min ( column: Wako pak C18, 4.6x15 
0 mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA ove 
r 30 min, flow rate 1. 0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 

[0 0 6 3] (mmm 7 ) CHAP -83; cyclo ( -L-As 
u (NH0H) -lAin(s) -L-Phe-D-Pro- ) <D<£j& 
±IBCHAP-15^^fe^Jp C^tf Vft 0 
HPLC: Rt=17. 13 min ( column: Wako pak C18, 4.6x150 

mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 

30 min, flow rate 1. 0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 

[0 0 6 4] mmms) CHAP -91 ; cyclo ( -L-As 
u(NH0H)- 2Ain-L-Phe-D-Pip-) t^j£±|2CHAP-15tf>£j£ 

HPLC: Rt=19.07 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 



FAB-MS: m/z=604 ( M+H )+ 

[0 0 6 5] (Hffifll 9 ) CHAP -90; cyclo ( -L-As 
u (NH0H) - Acc8-L-Phe-D-Pip-) (&£fig±f£CHAP--15<0'&fi£ 

HPLC: Rt=20.08 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=598 ( M+H )+ 
[0 0 6 6] (HtSW 1 0) CHAP-86; cyclo (-L-Asu(NH0 

H) -D-Cha-L-I le-D-Pi p-) , CHAP-87 ; eye lo (-L-Asu (NH0H) 

-D-Cha -L-Ile-L-Pip-) <D&J& 

Xmi Boc-L-Ile-D,L-Pip-0Bzl 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmolK H-D, L-Pi 
p-OBzl HC1 (3.57 g, 12 mmol)*S J;tfHATU (7.75 g, 18 
flODol) SrDMF (15 nL)«C**S*, *?ftTEt 3 N(4. 76 mL. 
30 mmoDSr^Pi, JSHfcffla-?«#Lfc. 
ft, HfflfcnfvWl20 mL) "CttffiU 10%^Vgfefcjg 
4%NaH00 3 *»tt, ffiQlt&ilT*1:tl j etl2®m» 

It. JfcSttfllflL 77r^^ovF^77^ (3.5 

x 20 cm, mmmm CHCl 3 / Me0H=99/ DiaotSK 

LBoc-L-Ile-D.L-Pip-OBzl (5.90 g, 13. 8 mmol, 9 

7%)»ttft*r#fc 0 

Rf =0. 50 (CHC1 3 / MeOH=49 / 1) 

[0 0 6 7] 1M2 Boc-D-Cha-L-Ile-D, L-Pip-0Bzl 
Boc-L-Ile-D,L-Pip-OBzl (432 rag, 1 mmol) &TFA (3 m 
DfcStf U 7fcftT30#»BL*: o Efttf«r«±fft % « 
JETI£<*LH-L-Ile-D,L-Pip-0Bzl TFA (638 mg, 1 
44%)£#fc 0 ^tl*. DMF (5 mL)fcMW3*, Boc-D-Ch 
a-OH (326 mg,1.2 mmol)£#D;i, JffiVvCzkftT HOBt H 2 
0 (230 mg, 1.5 mmol, 1.5 SS), Et 3 N(0.52 mL, 3. 7 m 
mol, 3.7 ^S), BOP (663 mg, 1. 5mrool, 1.53*)«r»l 

(100 mL)*?ttfflU 10%*:r 4%Na 

yyyi/zutwyyyy 4— (2.4 x 14 cm, Jg 

H&ft CHC1 3 / Me0H=99 / lm^oTfSK LBoc-I>-Ch 
a-L-Ile-D,L-Pip-OBzl (565 mg, 0. 96 mmol, IR¥ 96%) 

Rf =0. 27 (CHC1 3 / Me0H= 4 9 / 1 ) 
[0068] Ig3 Boc-D-Cha-L-Il 
e-D, L-P i p-OH 

Boc-D-Cha-L-Ile-D,L-Pip-0Bzl (565 mg, 0.96 mmol) £ 
MeOH (10 mL)fc»H¥U Pd-C«& (250 mg)$r^Dx., tK 
fRSlj«T-C15^R|Jf » L'<>*SA>=>X?/i'&t:!k* L 
fto Pd-C&&£«igLfc&. Me0H*ff±lJK£tt»L 
T\ Boc-I>-Cha-L-Ile-D, L-Pip-OH (459 mg, 0.93 mmo 
1, 97%)7*-A«*«r»fc 0 
[0 0 6 9] Ig4 Boc-D-Cha-L-Ile-D, L-Pip-L-Asu 
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(OBzl)-OTmse 

Boc-L-Asu(OBzl)-OTmse (535 mg, 1.1 mmol, 1.2^ft) 
lC*ftTTFA (3 mD*rH0;L 30#lfflgi&?»«LBocg 
TFA®*«, «JETK«UH-L-Asu 
(OBzl)-OTmse TFA iS#4fc£ftfco wft&DMF (5 oL)lC 
8tt?$it\ Boc-D-Cha-L-Ile-D.L-Pip-OH (459 mg, 0.93 
nmoDftlD*., «WC*»T HOBt H 2 0 (213 mg, 1.4 m 
mol.1.5 3ft), BOP (616 mg, 1.4 mmol, 1.5 13ft), E 
t 3 N (0.48mL, 3.5 mmol, 3.7 ^t)^X., £ifiT15B$ 
ffl«#L*: 0 Sl£«Sr««Ufc«, fWfcx*-* (100 m 
L)"Cj*fflU 10%*^ 4%NaHC0 3 *&#, 

a^D-7F^77^ ( 2.4 x 20 cm, CHC1 
3 / MeOH=99 / 1) \Z X oTfllK LBoc-D-Cha-L-Ile-D, L 
-Pip-L-Asu(0Bzl)-OTmse (813 mg, 0.93 mmol, 10 

Rf =0. 20 (CHC1 3 / MeOH=49 / 1) 
[00 70] I@5 H-D-Cha-L-Ile-D,L-Pip-L-Asu(OBz 
D-OH TFA 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 
0.95 mmol) SrDMF (2mL) l£jg#L, 1M tetrabutylammon 
ium fluoride THFgtfS (4 mL, 4 mmol, 43ft)£flD;i^ 

*rc30##cBLfc o Rjtm^mnLitm. 10%^^^S? 

*&m*tox.X, WtfcLfctL gm^MlOO nUT 
WLfc, WH^^JiilBBAifcJc^S^b, fit 

Boc-D-Cha-L-Ile-D, L-Pip-L-Asu(0Bzl)-0H 
(696 mg, 0. 91 mmol, lR* 97%) Boc-D-Cha-L-Il 
e-D,L-Pip-L-Asu(0Bzl)-OH (696 mg, 0.91 ibdo1)IC*» 
TTFA (5 mL)***., Z^mW^VWiW LBocS<D|$:fe 
Sr*si4ofc 0 TFA@£&, x-f/w^ftx-r^ 
(1 : lOjfcJniHfl:*** MU KETWiU H-D-Cha 
-L-Ile-D,L-Pip-L-Asu(0Bzl)-OH TFA (752 mg, 0.91 mm 
ol.ft* 100%)£#fc 6 

[0 0 7 1] IS6 cyclo (-L-Asu (OBzlJ-D-Cha-L-Ile- 
D, L-Pip-) 

H-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-0H TFA (752 mg, 
0.91 mmol) &DMF (5 riJICflMf U *0>l*jl mL£DMF (4 
55mL, 0.4 mfcOlCAtV, HATU (104 mg, 1.53 ft), DIEA 
(0.63 mL, 43ft) ODMF (10 mL)^ffi 1 mL SrlDx., ^ 

it^tTo^o KJE«e£SMgLfc&, sk^^ (ioo m 

L)"C»HiU 10% ^^K*^, 4%NaHC0 3 7K*gf£, 

te»«> a»**vi'*:«*Lfc. X£ft&&, 77r> 
a^o^F^77^ (2.4 x 40 cm, CHC1 3 
/ Me0H=99 / 1) |C£ oT#««^ Lcyclo (-L-Asu (OBz 
1)-D-Cha-L-Ile-D-Pip-) (90mg, 0. 14 mmol. JR« 18 
%) , cyclo (-L-Asu (OBzl)-D-Cha-L-Ile-D, L-Pip-) (200m 



g, 0.31 mmol.lRsp 40%)£#fc o 

[0 0 7 2] cyclo(-L-Asu(OBzl)-IH:ha-L-Ile-D-Pip-) 
Rf=0.45 (CHC1 3 / MeOH=9 / 1) 
HPLC : Rt=19.40 min (column : wakosil 5C4, 4. 5 x 150 

mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA ove 
r 30 min) 

cyclo (-L-Asu (OBzl) -D-Cha-L-I le-L-Pip-) 
Rf =0. 45 (CHC1 3 / Me0H=9 / 1) 
HPLC : Rt=16.80 min (column : wakosil 5C4, 4.5 x 150 
mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA ove 
r 30 min) 

[0 0 7 3] X®7 cyclo(-L-Asu(0H)-D-Cha-L-Ile-D 
-Pip-), cyclo(-L-Asu(OH)-D-Cha-L-Ile-D, L-Pip-) 
cyclo(-L-Asu(OBzl)-I>-Cha-L-Ile-D-Pip-) (90 mg, 0.1 
4 mmol), cyclo(-L-Asu(OBzl)-D-Cha-L-Ile-D, L-Pip-) 
(200 mg, 0.31 mn»l)£r-tft-eftMeOH (5 mL), MeOH-DMF 

(10 : l)fc»*U Pd-C*j« (250 mg)£*D;i, 
aTTlS^Wft^L^v^/u^^^/i/SSr^Ufco Pd 
-C««ESr*ifiUfc«. RKSr®*US^iyftUr, cycl 
oH-Asu(OH)-I)-Cha-L-Ile-D-Pip-) (76 mg, 0. 14 mmo 
hUm 85%), cyclo(-L-Asu(0H)-D-Cha-L-Ile-D, L-Pip 
-) (170 mg, 0. 31 mmol, JR* 99%) «r»fc. 

[0 0 7 4] cyclo (-L-Asu (OH) -D-Cha-L-Ile-D-Pip-) 
HPLC : Rt=12.64 min (column : wakosil 5C4, 4. 5 x 150 

mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA ove 
r 30 min) 

cyclo (-L-Asu (OH) -D-Cha-L-I le-L-Pip-) 
HPLC : Rt=9.48 min (column : wakosil 5C4, 4. 5 x 150 
mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA over 
30 min) 

[0 0 7 5] XUS cyclo(-L-Asu(NH0H)-D-Cha-L-Ile 
-D-Pip-), cyclo(-L-Asu(NHOH)-D-Cha-L-Ile-D, L-Pip-) 
cyclo (-L-Asu (OH) -D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 
mmol,), cyclo(-L-Asu (OH) -D-Cha-L-Ile-D, L-Pip-) (17 
0 mg, 0.31 mmol.) Sr. -ttl^XDHF (3 nUKMBU H 
OBt H 2 0 (LDLDtt : 32 mg, 0.21 mmol, 1.5^ft, LDLD, L 
DLL mixture* : 71 mg, 0.47 mmol, 1.5 Sft), NH 2 0H 
HC1 (LDLDfr : 49 mg, 0.70 mmol, 53ft, LDLD, LDLL mi 
xturefr : 108 mg, 1.6 mmol, 5 ^ft)^*, *ftTBO 
P (LDLDft : 93 mg, 0.21 mmol, 1.53 ft, LDLD. LDLL mi 
xtureft : 206 mg, 0. 47 mmol, 1. 53ft), Et 3 N (LDLDffc : 
0. 12 mL, 0.84 mmol, 63ft, LDLD, LDLL mixture^ : 0. 
20 mL, 1.86 mmol, 6 S*)«r*i, 4P*lfflf#Lfc. S 
**T«, LfcEt 3 N HCl&fctiS LDMFSrS^ Lit 

LDLD#teSephadex LH-20 (2.4 x 85 cm, DMF) 
fflS^7A \C T fit® , MBttJi Lcyclo (-L-Asu (NHOH) -D 
-Cha-L-Ile-D-Pip-)(20 mg, 0. 035 mmol) %'&1t 0 LDLD, 
LDLL mixture&te, ^ftcOMeOHlC^ t HPLC (column : 

YMC-Pack C8 10 x 250 mm, 37% CH 3 CN/ 0. 1% TFA)£ffl 
V *T fflfi U Lcyc lo (-L-Asu (NHOH) -D-Cha-L-I 
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le-D-Pip-) (27 mg, 0.047 mmol, 16*100%), cyclo(-L- 
Asu(NHOH)-D-€ha-L-Ile-L-Pip-) (51 mg, 0.090 mmol,*S 
ft 93%) Sr#fc 0 

10 0 7 6] cycloK-Asu(NHOH)-D-Cha-L-Ile-I>-Pip-) 
HPLC : Rt=21.34 min (column : wakosil II 5C18. 4. 5 x 

150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 

over 30 min) 

eye lo (-L-Asu (NH0H) -D-Cha-L-I le-L-Pip-) 

HPLC : Rt=18. 79 min (column : wakosil II 5C18, 4. 5 x 

150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 

over 30 min) 

FAB-MS (2, 2' -dithiodiethanol) : m/z=564 [M+H]+ 
[00 7 7] (mV&m 1 1 ) CHAP-84 ; cyclo (-L-Asu (NH0 

H) -D-Cha -L-Leu-L-Pip-) , CHAP-85 ; cyclo (-L-Asu (NH0 

Hj-D-Cha -L-Leu-D-Pip-)£>-&j£ 

«HI«f h5^fKO**tt, H»«10 (CHAP8 

6, CHAP87)(C^i:rtTo^ 0 fc£U Boc-L-Leu-D. L-Pip 

-QBzlO^dtfcoV^Ttt, B0Pf*3H (1.5 Sfih HOBt H 2 

0 <1.53*)«rfl^fc. 
[0 0 7 8] cyclo(-L-Asu(NH0H)-D-Cha-L-Leu-D-Pip-) 

HPLC : Rt=20.89 min (column : wakosil II 5C18, 4.5 

x 150 mm, 10-100% lineargradient CH 3 CN / 0. 1% TFA 

over 30 min) 

cyclo (-L-Asu (NH0H) -D-Cha-L-Leu-L-Pip-) 
HPLC : Rt=18. 33 min (column : wakosil II 5C18, 4.5 
x 150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 
over 30 min) 

FAB-MS (2, 2' -dithiodiethanol) : m/z=564 [M+H] + 

[0 0 7 9] l 2 ) CHAP-78;cyclo(-L-Asu(NH0 

H)-D-Cha-L-Cha-L-Pip-) , CHAP-79; cyclo (-L-Asu (NH0H) 
-D-Cha-L-Cha-D-Pip-) 

WBMV»h9'i'f*'V&&Mi+ IIWio (chaps 

6. CHAP87) {zmtXft^fZo fc«U Boc-L-Cha-D, L-Pip 
-OBzKD^lCO^TH, DCC (1.3S4K H0BtH 2 O (1.3 

3S)«rfflv\fco 

[0 0 8 0] cyclo(-L-Asu(NH0H)-D-Cha-L-Cha -D-Pip 
-) 

HPLC : Rt=26.20 min (column : wakosil II 5C18, 4.5 
x 150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 
over 30 min) 

eye lo (-L-Asu (NH0H) -D-Cha-L-Cha -L~Pi p-) 
HPLC : Rt=23.36 min (column : wakosil II 5C18, 4.5 
x 150 mm, 10-100% linear gradient CH 3 0* / 0. 1% TFA 
over 30 min) 

FAB-MS (2, 2' -dithiodiethanol) : m/z=604 [M+H] + 

[0081] mmm 1 ) mhc class -i5H-*affiJt 

^WOStt^hy-^^KRWfrOW-rS MHC class 

**mx.**^x. &m&zm^x, *8w©««f 



b5^^K»»**f>ffl**6riT, MHCclass- 

[0082] mem 

!>^^?/^*IST»)6B16/BL6*Jia«r*fflLfc. tt 
ttia^)»*J^ 10% FBSSr»JDtfcMEM«^SrfflV\ 37 

[0 0 8 3] tmflS^Mltt. ttV*********/? 
(DMS0)l£jg#U SS100 mMXttlOmMOlSSffiJCHJSIL 

H<t9»A) Sr. [f?!i:<DMS0«g#U »&5mg/ml 
(16.54 mM) <DU®mzmmL1t 0 VV*X*T>h 

c c lass - <o »tt»HB{fr&tt t Lit 0 

W»lc*5^-c^BTi8Wli:*Jfi«^SAi-SC J: lefts 

[0 0 8 4] Stfl50Bl6/BL6JWiaSr5000ffl/wellCOJttB5a 
*a-C9 65t^^n^w-He*au ^wellS*:') 

9l*tt«7 2PMD««Lfc. ^^t, &well£PBS (U 

v^fcflL 0.1%W;ur/vft KB»-C3j>IH«!au 

[0 0 8 5] HSLfc«Bft*Bfc»aL,"CV^5IIHC clas 

T\ -7?*<£MHC class-I^lcJt^Sttfr-efcattH- 
2K b D b D d ft# (miSn p p ; WtelLm *rflv\ -fttfiftt 
LT, t^^ftffi^^IgG+M (mfig B P D ; * ^ a >- 
tt) *JBl\ &lv? % &&g*iS§<t LT, *Y^7Y7\f 
v?V-0-#7* hi"*— ifa^ay-F (ffiJEfi; 
BRLtt) £®££ii:fc 0 ±BO*»T««**ufc»*fl 

bv^— SS^LT, 4-methylumbell 
iferyl-0-D-galactoside (ftTMKiSj : WMnt^^y ^7- 
**) «rffli\ »*Ktfotrt*lcjBBgi-6**»* 
Qftfi : 3651*1, : 450nm) fc-e>f * o MJ — 

§&LTV^MHC class-I»-T-*SrK*i-6*©JBS«t 
[0 0 8 6] ft*>, ttK{b^*<0«jDS«r*^:L^#S: 

#!StU r©»«C*5V>-C»aUXV^MHC class-I 
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Stt36aSrr.«lC{iiti-5a|g (Cx2) "ClttCfUfco * 



10 0 8 71 





4inw.is«oiv ; 


CHAP15 


33.2 nM 


CHAPB4 


5.67 nM 


CHAP55 


5.38 nM 


CHAP71 


2.76 nM 


CHAP76 


1.88 nM 


CHAP78 


2.35 nM 


CHAP79 


2.79 nM 


CHAP81 


1.29 nM 


CHAP82 


2.69 nM 


CHAP83 


SL29 nM 


CHAP84 


5.65 nM 


CHAP85 


2.26 nM 


CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAF90 


3.96 nM 




1 gftU^lflntiftono dcQOGt: 



[0088] (vmm2) 

Sft-e^ **W0>aUKr Yy^^Yit^mtK in vit 

[0 0 8 9] 

h^r-fe^^— tf<DH«tt»*«j|cH:*He, (J. 
Biol. Chem.265, 17174-17179, 1990) <M5Wl\Z.%^>X 

ffltfcp j^ISSrHDA buffer (15 mM !> !J 5% 

^y-fen— /W N 0. 2 nil EDTA, 10% 2-raercaptoethanol 

, p h 7.5) khmu ^^xifct, a*-e« 

fc^fetf) (2500 Xg, 10 Din) > 1 M (NH 4 ) 2 S0 4 £^fc>f!5Jbu 
ffer*^?W**^>fXLfc 0 «»tt«»LJt^L 
t\ *»Ufc±»*O(NH 4 ) 2 S0 4 ai««r3.5 M*-e±#S 

fcHDAbufferfcff&#U yA*ifi-CHDA bufferfc»i(t 



lase»^<!:brfflv>^ 0 
[0 0 9 0] Sf?£ L"t\ K ; [ 3 H]acet 

ylated histone H4 peptide£rffll\fc 0 w tf)[ 3 H]acetyla 
ted histone H4 peptide tt* Y>M<mi^<Zf^ 
V ; SGRGKGGKGLGKGGAKRHRKVC (GRlCtti/X^'f ^Sro 
ItTfcS) 3lHII*B*"C»»r*^/Ht 
U Sfti ttffl^t 

[0091] t y±j \±&mt£Vo<Dft&T, 

*)ft<o1t (S«»«100ai1) o BUE*25m1<01M HC1, 
0.2 MB»*rW6n-C±«>, BfcEJ&TW^SftfcC^a 
cetate*»»^^-CftWLT*kitfttt*as£Ufc 0 

Jftf^SrtTofeo B^fStttt, #^l¥(C*3tt5histone de 
Bcetylase»IIK£ttSr50»ia*-f-S»aT*Ufc (50%P£ 

o IWBte*©— 0»&*2K:*1-. rco*2^ 

[0 0 9 2] 
[*2] 



[0 0 9 3] 





6o%^mm 


CHAP15 


5.17 nM 


CHAP54 


3.02 nM 


CHAP55 


2.19 nM 


CHAP71 


2.14 nM 


CHAP76 


3.99 nM 


CHAP78 


3.88 nM 


CHAP79 


3.90 nM 


CHAP81 


0.980 nM 


CHAP82 


1.12 nM 


CHAP83 


1.95 nM 


CHAP84 


2.22 nM 


CHAP85 


1.96 nM 


CHAP86 


3.14 nM 


CHAP87 


1.98 nM 


CHAP90 


2.75 nM 


CHAPS 1 
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•6^5—tf#Ji?aS»ttlCftBUr> MHC class-I#* 
fl&KOMHC class-I$H-8SteitftUB&flJfflLT, 



[01] HJ3^#^A> F?#*'/yo»fliHai 



[01] 





iEHMt 



[02] 




F*--k(##) 4C084 AA01 AA02 BA01 BA16 BA24 
ZB262 

4H045 AA10 AA30 BA13 BA35 DA55 
EA28 FA44 FA58 FA59 FA61 
GA25 
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